Abstract
Introduction
Neovascular glaucoma (NVG) occurs when new fibrovascular tissue proliferates, including rubeosis iridis of the chamber angle, obstructs the trabecular meshwork, and produces peripheral anterior synechiae and progressive angle closure [1, 2] . The increased intraocular pressure (IOP) is often difficult to control and frequently results in loss of vision [3] . NVG has been reported to occur in many ocular diseases, although most of these diseases have retinal ischemia as a common inciting factor [4] . In rare cases, uveitis causes rubeosis iridis and NVG without retinal ischemia [2, 5, 6] .
At present, a combination of an anti-glaucoma agent, retinal photocoagulation, intravitreal anti-vascular endothelial growth factor (VEGF) injection, or a surgical procedure is chosen as the first-line treatment for eyes with retinal ischemia-associated NVG [7, 8] , although the outcomes are severe in most of the cases. In eyes with NVG caused by uveitis, anti-inflammatory treatment would be more effective. We report a case of topical corticosteroid treatment that resolved the rubeosis iridis and NVG in an eye with noninfectious anterior granulomatous uveitis.
Case Report
A 61-year-old woman with NVG was referred to our department with left ocular pain and blurred vision for a duration of 5 days. She had been treated for diabetes mellitus 4 years ago with hypoglycemic agents and for asthma 10 years ago with bronchodilators. At the first visit, the best-corrected visual acuity and IOP were 20/40 and 13 mm Hg in the right eye and 20/60 and 37 mm Hg in the left eye, respectively. The right eye showed no inflammation in the anterior segment and posterior segment. The left eye showed ciliary hyperemia, infiltrating cells, hyphemia, rubeosis iridis, and cataract in the anterior segment (Fig.  1a, b) ; however, vitreous opacity or retinal vasculitis was not observed in the posterior segment (Fig. 1c) . Gonioscopy examination detected nodules and rubeosis on the trabecular meshwork in the left eye. Fluorescence angiography did not detect any retinal vasculitis or retinal ischemia caused by diabetes mellitus (Fig. 1d) . Serum examination detected slight increases in blood glucose (201 mg/dL), HbA1c (6.8%), and erythrocyte sedimentation rate (17 mm/h). C-reactive protein, angiotensin-converting enzyme, and interleukin-2 receptor were within normal ranges. Bilateral hilar-mediastinal lymphadenopathy was not detected on chest X-ray. Serum herpes simplex virus (HSV) IgM, HSV IgG, cytomegalovirus (CMV) IgM, CMV IgG, and CMV antigen were negative, and a multiple broad-range polymerase chain reaction (PCR) test using anterior humor did not detect human herpes virus (HHV) 1-8, 16S rRNA, 28S rRNA, tuberculosis, or toxoplasmosis. We diagnosed the left eye as NVG caused by unknown anterior granulomatous uveitis, and topical corticosteroid (0.1% betamethasone 6 times/day) and anti-glaucoma agents (0.005% latanoprost 1 time/day, 0.1% brimonidine 2 times/day, 0.4% ripasudil hydrate 2 times/day, and 0.5% dorzolamide 3 times/day) were initiated. β stimulant was not used because of asthma. On the next day, IOP was still high (28 mm Hg), and additional oral acetazolamide 500 mg/day was initiated. After 1 week of treatment, inflammation and rubeosis iridis had diminished (Fig. 1e) , and IOP had decreased to 20 mm Hg. After 1 month, inflammation and rubeosis iridis had completely resolved, and IOP had decreased to 13 mm Hg (Fig. 1f) . Gonioscopy also detected the regression of hyphema and rubeosis. Treatments were then tapered, and there was no recurrence for 1 year.
Discussion
NVG is a secondary ocular pathological condition resulting from a myriad of ocular and systemic conditions with retinal ischemia as a mediator in over 95% of cases [2] . NVG is caused by the growth of a fibrovascular membrane secondary to a local angiogenetic stimulus over the trabecular meshwork obstructing aqueous outflow. The neovascularization process may occur on the iris, the iris and angle, or in the angle without concurrent iris involvement [9] . The growth of fibrovascular tissue, including vessels over the trabecular meshwork, will initially decrease aqueous outflow. Myofibroblasts, transiently present in new fibrovascular tissue, also proliferate and contract, thereby pulling the angle close. In the present case, rubeosis on the trabecular meshwork and rubeosis iridis were detected at the first visits, although no fibrovascular membrane existed. Since topical corticosteroid resolved rubeosis and IOP decreased to 13 mm Hg, trabecular meshwork would be saved from angle closure by a proliferative membrane.
Unilateral hyphemia, rubeosis iridis, and NVG have rarely occurred in eyes with HSVassociated uveitis [4, 10, 11] . To detect virus infection, multiplex and broad-range PCR has high sensitivity and specificity [12] [13] [14] . In this case, multiplex and broad-range PCR using aqueous humor were used, and HSV-or varicella zoster virus (HHV-3)-associated iridocyclitis was excluded.
VEGF plays an important role in the inflammatory process due to its promotion of angiogenesis and increased vascular formation [15] . The expression of VEGF is intimately linked to that of the major cytokines in the inflammatory cascade. Several inflammatory cytokines, including interleukin-1β, tumor necrosis factor-α, and transforming growth factor-β2, can upregulate VEGF production through various molecular pathways. The importance of VEGF in the development of uveitis, as well as its involvement in the inflammatory cascade, suggests that its inhibition may have a therapeutic potential when neovascularization occurs in the setting of uveitis [16] . While VEGF inhibition seems reasonable to treat secondary angiogenesis and increased vascular permeability in eyes with uveitis, anti-inflammatory treatment has a possible effect by inhibiting VEGF expression in eyes with uveitis, thus inhibiting the inflammatory cascade and inflammation-derived VEGF secretion.
Conclusion
Although this is a case report, topical corticosteroid can resolve rubeosis iridis and NVG in an eye with noninfectious anterior uveitis. The pathogenesis of NVG in eyes with uveitis is still unknown, but inflammation would have a part in angiogenesis. Anti-inflammatory treatment could be selected as the first choice for anterior uveitis-associated NVG.
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